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FINAL SURVEY REPORT 
Survey Unit 776029 

Introduction and Scope 
A predemolition radiological survey (PDS) is performed prior to building demolition to 
define the radiological conditions of a facility. A PDS survey for survey unit 776029 has 
been completed in accordance with guidelines outlined in the "Radiological Pre- 
Demolition Survey Plan Building 776/777". Based on the results it is recommended that 
no further remediation is needed, and that the survey unit may be encapsulated in 
preparation for demolition. Isolation controls shall be put in place to prevent re- 
contamination of the area. This report has been prepared in accordance with sections 3 
and 8 of the "Radiological Pre-Demolition Survey Plan Building 776/777". 
Survey unit 776029 includes room 225, and the south portion of room 227, between 
column lines D-G, and 1-7 of Building 776. 
PDS Methods and Techniques 
The PDS survey results determine the Average Surface Contamination Value (ASCV,) 
and source term for the survey unit. These parameters are used to determine whether 
the building may be demolished within the limits outlined in the "Radiological Pre- 
Demolition Survey Plan Building 776/777". 
To comply with the "Radiological Pre-Demolition Survey Plan Building 776/777", a 
minimum of 30 survey points were selected per survey unit. A random start, systematic 
grid method was used to i den t i  the survey point locations. Three types of surveys are 
performed at each survey point as follows: 
e Painted surfaces are evaluated for potential contamination under coatings using 

sodium iodide (Nal) gamma detectors attached to a single channel analyzer 
windowed for the 59 keV gamma-ray (Am241). 

0 Direct alpha surface contamination measurements are performed using a NE 
Electra survey instrument with attached DP-6 probe. This data may be 
compared to the Nal survey data to show the fraction of contamination that is 
directly on the surface verses imbedded in the material matrix. 

Removable surface alpha contamination surveys were performed by swiping the 
survey point with a 47mm filter paper then counting the filter paper on a SAC4 
alpha counter. This data may be used to determine the effectiveness of 
encapsulation following the PDS. 

e 

To conservatively determine the final Average Surface Contamination Value (ASCV,) 
for the survey unit, the source term associated with inaccessible areas of the survey unit 
(as described below) is added to the source term calculated by the PDS survey. 

ALARA Post-Remediation Surveys 
Accessible Areas 
In addition to the PDS used to determine the Average Surface Contamination Value 
(ASCV,) and source term for the survey unit, surveys were taken to determine the 
effectiveness of remediation efforts. Remediation is performed to demonstrate a 
reasonable best effort is made to maintain releases to the environment and dose to the 
workers ALARA. 
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Maximum (dptn/lOOcmz) 

Minimum (dptn/lOOcmz) 

Average (dpmll OOcm') 

Average (pCUm') 

Source Term ($1) 

c 

Pre-Remediation 
(In-process) 

8,388,463 

6,611 
430,850 

19.4 

13,294 

Remediation may include decontamination, or removal of parts of the structure such as 
block wall removal. 

T 

Stairs 
The stair steps that come from the 1'' floor to survey unit 776029 were included in 
this survey unit. Contact readings on the top surface of each tread revealed 
significant amounts of fixed contamination (Up to 1,645,707 dpm/100 cm2). Since 
access is required to the 2"d floor, and all of the stairs in each stairwell in the building 
are similarly contaminated, the stairs will remain in place until just prior to building 
demolition. The stairs may be size reduced during building demolition. Therefore, 
the source term, estimated at 20 WCi for the stairs, was included in thiswrvey unit. 
Floors 
The floors of survey unit 776029 consist of epoxy covered concrete. In-process 
measurements collected on the floor of 776029 show that approximately half of the 
floor had elevated activity. A major portion of the floor surface of the survey unit was 
remediated by shaving before being re-surveyed. Remediation of the elevated floor 
areas resulted in a decontamination factor (DF) of 8.5 or a source term reduction of 
00.2%. 

Table 1 
Floor Remediation Results 

Post-Remediation 
( FO~~OW-UP) 

.284,112 

6,620 
50,681 

2.3 

w m  
Survey measurements on the walls of survey unit 776029 were taken on an 
established 3-foot by %foot grid on each of the 23 wall sections within the unit. One 
wall section (Wall 6 section A) had average contamination values above 100,000 
dpm/100cm2. An inwestigation was performed on the affected wall. The initial 
values appear to be a result of elevated background from waste storage crates in 
the immediate vicinity. Follow-up survey results from this wall indicate that no 
remediation is required on this wall in survey unit 776029. A final survey result 
indicated that at one location, (Wall 3 Section E) had up to 729,124 dpm/100cm2 
present on approximately 1 ft2 of the surface. The wall was remediated and r e  
surveyed. The remaining sections of the wall were all ~100,000 dpm/100cm2. 
Therefore, no further remediation was required for the remaining walls. 
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Table 2 
5776/977 Survey Unit 776029 - Wall Summary 

Note 1: No remediation was performed on this wall. The initial characterization was impacted by a high 
background from waste crates stored nearby. 
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Table 3 
87761777 Survey Unit 776029 -Wall Source Term 

Cei I i ngs 
Two locations in the ceiling identified in the in-process surveys were removed. No 
additional ceiling areas in survey unit 776029 required remediation. 

Inaccessible Areas 
Floors 
It is conservatively assumed that the contamination is uniformly distributed on both 
sides of each crack or seam and the contamination on the bottom of the crack or 
seam is the same magnitude as the contamination measured at the surface. 
Two contaminated seams were identified on the floor of survey unit 776029 located 
in survey grids 29-34, 29-39, 29-58, and 29-63. One 20’ long north-south seam 
(Seam 1) was found to be contaminated at levels between 1,862,926 and 5,346,106 
dpm/100 cm2, averaging 3,604,516 dpm/100 an2. Most of the contaminated 
material was removed and readings in seam 1 were significantly reduced to levels 
between 93,617 and 251,563 dpm/100 cm2 averaging 172,590 dpm/100 an2. Each 
side of seam 1 is approximately 20 feet (6.1 m) long by 4 inches (O.lm) wide. The 
amount of activity remaining in seam 1 is estimated as: 
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Seam 1 
2 "0.61 m2* 172,590 dpm/lOO cm2P10,000 cm2/2.22E6 dpm-m2= 9.5pCi 

The amount of source term removedfrom seam 1 is conservatively estimated as: 

2 0.61 m2* (3,604,516-172,590) dpm/lOO cm2*&i*10,000 cm2/2.22E6 dpm-m2= 188.6 $1 

The 2"d contaminated seam (seam 2) was found to be contaminated at levels 
between 1 ,ON,828 and 4,260,881 dpm/100 cm2, averaging 2,662,855 dpm/100 cm2. 
Most of the contaminated material was removed and readings in seam 2 were 
significantly reduced to levels between 41,317 and 110,353 dpm/100 cm2 averaging 
75,835 dpm/100 cm2. Each side of this seam is approximately 20 feet (6.1 m) long 
by 4 inches (0.lm) wide. The amount of activity remaining in seam 2 is estimated 
as: 

Seam 2 
2 * 0.61 m2* 75,835 dpm/lOO cm2P10,000 cm2/2.22E6 dpm-m2= 1.67 pCi 

The amount of source term removed from seam 2 is conservatively estimated as: 

2 0.61 m2 (2,662,85575,835) dpm/lOO cm2*jLi*10,000 cm2/2.22E6 dpm-m2= 142.2 pCi 

Several cracks were also identified on the floor of survey unit 776027 located in 
survey grids 29-37 and 29-38. The cracks were found to be contaminated at levels 
between 327,484 and 3,267,056 dpm/l 00 cm2, averaging 1,797,270 dpm/lOO cm2. 
Most of the contaminated material was removed and readings in this seam were 
significantly reduced to levels between 15,568 and 135,664 dpm/lOO cm2 averaging 
75,616 dpm/100 cm2. The total surface area of the cracks is approximately 20 feet 
(6.1 m) long by 4 inches (O.lm) wide times 2 for each side of the crack. The amount 
of activity remaining in the cracks is estimated as: 

2 * Q.61 m2 * 75,616 dpm/lOO cm2P10,000 cm2/2.22E6 dpm-m2= 4.f3 si 

The amount of source term removed from these cracks is conservatively 
estimated as: 

2 * 8.61 nn2* (1,797,270-75,616) dpm/lOO cm2*&i*10,000 cm2/2.22E6 dpm-m2= 94.6 pCl 

The total estimate of contamination removed from cracks and seams identified 
above, as part of the ALARA process, is 425.4 si. 
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776029 Inaccessible Area Source Term pCi) 

776029 Accessible Area Source Term ($I) 

Walls/Ceilings 

Final Results 

279.3 

1,943.3 

The inaccessible areas of the walls and ceilings have the same or less potential for 
contamination as the accessible areas of the walls and ceilings of survey unit 
776029 and therefore were not evaluated. 
Columns 

Inaccessible contaminated areas exist on the load bearing columns in this survey 
unit as a result of the 1969 fire. These inaccessible areas consist of small crevices 
in joints where metal surfaces are joined together, and are covered with coating. 
Values up to 5.94 million dpm/100 cm2 were detected. Surveys indicated that high 
levels of contamination exist only in small areas of the columns. The contaminated 
portions of the columns were conservatively estimated to be 0.9 m2 for each column. 
The amount of activity remaining in the area is estimated as 264 pCi. 

776029 Stair Source Term (pCi) 

776029 Total Source Term ($1) 

20 

2,242.6 

Survey Unit Area (ma) 1972 

(ASCV,) (dpm/lOOcma) 

Table 4 Notes: 

Inaccessible areas source term from Section 4 of this report. 

Accessible area source term is the sum of source terms attributed to floors, walls and ceiling as 
determined by the final PDS survey. 

Total Source Term equals the sums of the source terms of Inaccessible Area + Accessible Area. 

Total Source Term = (279.3+1,943.3+20.0) pCi = 2,242.6 pCi 

Average Surface Contamination for the Survey Unit (ASCV,) in dpm/100cm2 equals: 

(ASCV,) = (2,242.6 pCi)(22,200 dpm/100cm2/ 1 pCi/m2) / (1,972 m2)= 25,246.3 dpm/100cm2 

25,246.3 
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Survey Instructions 
Building 776 2"6 Floor 
Survey Unit 776029 

Purpose: 
llis instruction provides guidance for collecting gross gamma and removable contamination data to 
quantify the amount of residual contamination in Survey Unit 776029 prior to demolition. NaI 
measurements are performed in accordance with 'I INS-535-Ludlum2350- 1 with Sodium Iodide Detector". 

Equipment and materials: 
1. A Ludlum 44-17 attached to a Ludlum 2350-1 set to collect five-minute counts that will be displayed 

on its LCD window. 

2. A Bicron G-5 attached to a Ludlum 2350-1 set to collect five-minute counts that will be displayed on 
its LCD window. 

3. One Electra with attached DP-6, calibrated and daily response checked. 

4. Two probe holders, one for the G-5 and one for the 44-17 with tin shielding. 

5. Calibrated and daily response checked SAC-4. 

6. Measuring tape or laser range finder. 

Note: The NE Electra with DP-6 probe and the Eberline SAC-4 shall be used in accordance with RSP- 7.01 
and 7.02 

Procedure: 
1. Inspect instrument for obvious damage and ensure battery voltage is equal to or greater than 4.6 volts. 

If battery voltage is less than 4.6 volts change the batteries. 

2. Complete daily performance checks for Sodium Iodide detectors to ensure the instrument is 
functioning properly by using Americium-24 1 source TS-9 12. Record results on Sodium Iodide Data 
Sheet. 

3. For floor and concrete wall background measurements, perform a 300-second background count with a 
Bicron G-5 for floors or Ludlum 44-1 7 for walls at background location in room 201 -A near column 
B-13. Record background counts next to "Bkg Floor" or "Bkg Concrete Wa1l"in background column 
of attached "Sodium Iodide Data Collection" sheets as needed. 

4. For block wall background measurements, perform a 300-second background count with a Ludlum 44- 
17 at the background location in room 2 19. Record background counts next to "Bkg Block Wall" in 
background column of attached Sodium Iodide data collection sheets as needed. 

For ceiling and metal floor background measurements, perform a 300-second background count with a 
Ludlum 44-1 7 or Bicron G-5 at background location in room 201 -A near column B- 13. Hold the 
probe waist high, pointed toward ceiling using a sheet metal plate in fiont of the detector (take 
background measurement in this configuration). Record background counts next to "Bkg Metal Floor" 
for the G-5 and 'I Bkg Metal Ceiling" for the 44-17 on the attached Sodium Iodide data collection 
sheets as needed. 

6. Mark the sample locations on the surfaces to be measured. Take all measurements on contact with the 
marked surface using tin side shields on the Bicron G-5 and tin side and back shields on the Ludlum 
44-17. All Sodium Iodide readings shall have 300 second count times. 

7. Collect sodium Iodide, total surface activity and removable surface activity measurements at all 
locations marked on the attached map. 

8. Record the NaI and NE Electra measurements on the attached sheet. Note any items or conditions that 
may have affected the measurement in the "remarks" section. 

9. Count swipes for 60 seconds with a SAC-4, record result on attached sheet for removable 
contamination. 

5. 
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Type of Survey 
Total Alpha Activity 
Total Alpha Activity 
Total Alpha Activity 

Removable Alpha 
Total Alpha Activity 
Background 

Survey Instructions 
Building 776 2"6 Floor 
Survey Unit 776029 

Probe Placement 
Bicron G-5 On contact 
Electra with DP-6 On contact 
Bicron G-5 or On contact 

SAC4 
Ludlm 44- 1 7 
Bicron G-5 or 

Ludlm 44-17 
Swipe in placed in tray 
On Contact 
On contact with wall 

'3 1 

Ludlum 44- 1 7 

L /.. '. ' I .  " 

.'d 

pointed towardceiling 
with sheet metal plate 
on end in room 20 1 -A 

Table 776029-1 : Survey Reauirements 

Background 
measurement 

Afi Surfaces 
Ceiling 
Block Walls 

Metal Floors 

Floors and cement 
walls 

Metal ceilings Ludlum 44- 17 Probe waist high, 
pointed toward ceiling 
with sheet metal plate 
on end in room 20 1 
near column B- 13 

measurement I Ludlum 44-17 I inroom219 
Background I Bicron G-5 or I Probe waist high, - 
measurement 

I I near column B-13 
Background I Bicron G-5 or I contact with floor 

in room 20 1 -A near I column B-13 

- 

I Lud1um44-17 
measurement 

Count Time 
300 seconds 
60 seconds 
300 seconds 

60 seconds 
300 seconds 
300 seconds 

300 seconds 

300 seconds 

300 seconds 
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Meter Model: 
Meter Serial #: 

Data and Sodium Iodide Instrument Information 

- 

Ludlum 2350-1 Ludlum 2350-1 
192614 201 184 

1 I 2 i 

Backaround h m )  
instrument # 

Gamma Ceilin s 
3amma Floors 
Gamma Block Walls 

NIA 

Efficiencies (CDltl/dDm) 
P Instrument # I 1 I 2 P 
t Thin/No Paint I 0.064 I 0.086 I I I - .. . - - __ - - -. . - .. 

I Epoxy I 0.052 I 0.070 
Other 0.061 0.083 

Ratio Used 
P u t o h - 2 4 1  I 8.1 1 

Comments - -. . _ _  . . -. . - 
In cases where the critical level is greater than the 
calculated dpm1100cm2, the critical level will be 
used for statistical analysis. 

Count Tlmes for backgrounds and samples are 
equal. 

Attenuation Factors: Based on observation of 
Floors, Walls and Ceilings. 

Coatinas 

ThinlNo Paint 0.007 

Other 0.06 



’ Total Activity Estimates Using Sodium Iodide Instruments 
L 

Total Alpha i 



Sodium Iodide Data and Instrument Information 

Detector Size (cm2): 17.8 125 
Calibration Due Date: 5/9/05 6/8/05 
Count l ime (min) 5 5 
Contact Efflciency 8.70% 6.05% 

J 

I Survey Area: 1 2nd floor ISurvey Unit: 1 776029 ISuwey Date(s): 12/09/04 
12/16/04 

Instrument # 
Gamma (Ceilings) 
Gamma (Floors) 
Gamma IWallsl 

1 I 2 
Meter Model: lum 2350-1 I Ludlum 2350-1 

1 2 
228 N/A 
NIA 11084 
N/A N/A 

Ratio Used 

ThinlNo Paint 
Epoxy 
Other 

IMeter Serial #: I 201184 I 203499 I 

0.086 0.060 
0.078 0.054 
0.083 0.057 

Detector Model: I Ludlum 44-17 I Bicron G-5 
Dedector #: I 212344 I B940T 

Backaround (cDm) 
F '\ Instrument # I 1 1 2 I 
t \ ' : iamma (Ceilings) I 45.6 I N/A 

(Gamma (Floors) NIA 221 6.8 
IGamma Walls) I NIA I NIA I 

Efflciencies (CDm/dDml 
I Instrument 0 I 1 I 2 1 

Comments 

the calculated dpmll OOcm2, the critical level will 
be used for statistical analysis. 

Count l imes for backgrounds and samples are 

Ratio determined using l B W 7 6  assuming 1969 

Attenuation Factors: Based on direct 

Coatinas 

0.01 5 

I Epoxy I 0.125 
Other 0.06 I 



ctiwity Estimates Using Sodium Iodide Instruments 

Total Alpha 1 



Total Surface Aetivi 

776029 
Total Surface Activity Data 
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Removable Activity 

Smear Location 

776029 
Removable Surface Activity 
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RADIOLOGICAL CLOSEOUT SURVEY FOR THE 776 CLUSTER 

Survey Area: 2nd Floor SUNeY Unk 778029 Classification: NA 
Building: 776 

Survey Unk Description: Second floor- Rooms 227 & 225 

Total Floor Area: 685 sq. m Total Area: 1972 sq. m Random Start Grid Size: 8 x 8 sq. m I 
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